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Abstract 

Objective: Clostridium difficile is a gram-positive, anaerobic, spore-forming bacillus. Usually it does not cause 
disease unless a patient who is colonized v\^ith toxin-producing strains has been treated v\^ith antibiotics, 
particularly those that change the anaerobic flora of the large intestine. 

Methods: We investigated in a prospective study intestinal colonization of C. difficile and its toxins in children 
v\^ith malignancy that used different antibiotics and cytotoxic drugs. 

Findings: One hundred fifty-tv\^o patients v\^ere included in this prospective study. Stool samples were 
obtained within the first 48 hours after admission and cultured for C difficile; cytopathic effect of C difficile 
was detected on HELA cells, also ELISA test was performed for detection of toxins A and B. 25% of patients 
had positive culture for C difficile; 36/38 (92%) revealed positive cytopathic effect on HELA cells. No 
significant relation was found between age, gender, history of antibiotic consumption and C difficile positive 
culture and cytopathic effect on HELA cells. The only relation was seen between cotrimoxazol usage and 
cytopathic effect on HELA cells (P=0.03). 

Conclusion: Although the rate of C difficile colonization [25.6%) and toxigenic strains (23.7%) in admitted 
children in hematologic ward is high, the rate of ELISA positive test for toxin A+B was not correspond with 
culture and cytopatic effect on HELA cell. With respect to sensitivity and specificity of ELISA test, possibility 
for existence of toxin C with cytopathic effect is high in this type of patients. 
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Introduction 

Clostridium difficile [C difficile) is a gram-positive, 
anaerobic, spore-forming bacillus. Usually it does 
not cause disease unless a patient v\^ho is 
colonized v\^ith toxin-producing strains has been 
treated v\^ith antibiotics, particularly those that 
change the anaerobic flora of the large intestinet^l 
Hospitals and nursing facilities could be a 
source of C. difficile organisms and sporest^l. In 
addition to antibiotic therapy other risk factors 
include recent receipt of cancer chemotherapy^^] 



and antiviral therapy Children v\^ith cancer may 
be at a particular risk for developing C. difficile 
infection because of frequent use of antibiotics 
and cytotoxic drugs. 

Although studies have been done on the 
epidemiology and acquisition of C. difficile in 
adults vN^ith hematological malignancies, little 
information is available on C. difficile infection in 
children v\^ith cancer. We investigated intestinal 
colonization of C. difficile and its toxins in children 
vN^ith malignancy as a part of prospective study. 
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Subjects and Methods 

During 19 months [March 2008 to September 
2009], 152 children with various types of 
mahgnancy admitted to hematologic ward at 
Mofid Children's Hospital were evaluated. Patients 
with documented malignancy admitted for 
starting chemotherapy and also those admitted 
because of complications of chemotherapy such as 
fever and neutropenia are included in this study. 
Patients who were admitted in hematologic ward 
for other reasons such as investigation for cause of 
pancytopenia or anemia and also patients with 
suspecte, but not documented malignancy, are not 
included in the study. 

Stool samples were obtained within the first 48 
hours after admission and cultured for C. difficile; 
cytopathic effect of C. difficile was detected on 
HELA cells and also ELISA test was performed to 
detect toxins A and B. Samples were inoculated 
directly on plates containing C. difficile agar [Mast 
Diagnostic, Germany], defibrinated horse blood, 
cycloserine, and fructose. The cultures were 
incubated for three consecutive days. The process 
was done automatically [ANOXOMAT]. Positive 
specimens were searched for cythopatic effect on 
HELA cells. At the same time the samples were 
analyzed for toxins A and B by ELISA A+B kits 
[Novitec; 703096-w5574]. 

Data were analyzed by SPSS 11.5. Chi-square 
and Fisher's tests were used for qualitative 
variables. 



Findings 

C. difficile and its toxins were isolated from the 
stools of 152 hospitalized children. Seventy [46%] 
patients were girls and 82 [54%] boys. Ninety- 
two cases had history of prior hospitalization one 
week ago and 44 cases had been admitted to the 



hospital between 1 to 4 weeks ago, while the rest 
had not been hospitalized during the 4 weeks 
prior to this admission. 

Thirty-eight [25%] cases, had positive cultures 
for C. difficile; 36/38 [92%] revealed positive 
cytopathic effect on HELA cells and only in 1 
[0.7%] case positive ELISA [A+B] test showed the 
presence of toxin. ELISA was negative in all 
negative cultures. Although the highest [15/41, 
36.6%] colonization rate was seen in age 5-10 
years, we found no significant relation between 
age groups either in the rate of C. difficile 
colonization [P=0.3] or in a positive cytopatic 
effect [P=0.3]. We did not find any correlation 
between gender and colonization [P=0.9] or 
gender and cytopathic effect [P=0.9] [Table 1]. 

Eighty- four [55.3%] children had received 
antibiotics one week before admission, 77 [50.7%] 
cases had been given oral antibiotics. Seven types 
of antibiotics had been used in patients; the most 
common was cotrimoxazol [Fig 1]. We found no 
significant correlation between the use of 
antibiotics and the rate of C. difficle colonization 
[P=0.3] or cytopathic effect on HELA cells [P=0.1]. 
The only relation was seen between cotrimoxazol 
usage and cytopathic effect on HELA cells 
[P=0.03]. 



Discussion 

The first step for developing C. difficile colitis is 
colonization with toxicogenic type. Total rate of 
colonization with C. difficile in this study was 25%, 
92% of which were toxicogenic. Paola Gianfirilli et 
al examined stool of 15 patients with leukemia for 
the presence of C. difficile and its toxins. Four out 
of 15 cases were positive for C. difficile and only 
one of them was toxicogenic; they reported a low 
rate of C. difficile colonization in leukemic children 
who were on maintenance chemotherapy^^]. 



Table 1: Gender and the rate of colonization and cytopatic effect in HELA cells 



C. Defficle culture Cytopatic effect 

positive negative positive negative 



Male 26 [32%] 56 [68%] 24 [29%] 58 [71%] 

Female 13 [19%] 57 [81%] 12 [17%] 58 [83%] 

C. Defficle: Clostridium Defficle 
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Fig. 1: The kind and percentage of antibiotics usage 



Although study on this type of patients for 
detection of C. difficile colonization rate 
waslimited, studies on normal population showed 
varying colonization rates in different areas. 

In immunocompetent population host factors 
like age, diet, and immune response play an 
important role in determining whether the 
C. difficile causes asymptomatic carrier status or 
active disease. It seems that different levels of 
colonization in different studies is largely 
dependent on these factors^^l As Rexach et al 
showed, this difference in colonization rate is 
linked to differences in geography and 
environment^^]. The environment and 
circumstances in which children contact with each 
other is more likely to acquire opportunistic 
organisms accordingly. Another study reported 
that 20-36% of pediatric cancer patients were 
carriers of C. difficile and younger children 
appeared to be more frequently infected^^l 

In a literature review we did not find any data 
about relation of age and C. difficile colonization 
rate in cancer patients but in compared with other 
studiest^'^] done in immune competent children we 
did not find any relationship between colonization 
rate and age. 

Although theoretically chemotherapy could 
change the pattern of flora of gastrointestinal 
tract, our finding shows no difference between 
colonization rate in cancer patients whether they 
had received chemotherapy or not. Murabata et al 
reported chemotherapy as a risk factor for 
developing C. difficile associated diarrhea and that 
it is not a rare infection in these patientst^l We did 
not look for C. difficile associated diarrhea, so we 
could not compare our results with theirs. 
Oskarditter et al suggest that children with 



malignant disorders have a higher rate of infection 
with the organism even before chemotherapy or 
antimicrobial treatmentt^l Our different result 
may be due to the fact that we studied 
asymptomatic patients. 

Armin et al found that 45.2% of 
immunocompetent children admitted to the 
hospital were colonized with C. difficile at the time 
of admission and 8.8% of the strains were 
toxigenict^]. It was compatible with other studies 
which reported 48% and 50% colonization 
ratest^o-^^]. Although the colonization rate was 
lower in this immunocompromised group in 
comparison with Armin's normal children [25.6% 
vs. 45.2%], the percentage of toxigenic type is 
much higher in patients with malignancy than in 
immunocompetent children (92% vs. 8.8%] 
This difference could be due to high rate of 
antibiotic usage in this high risk group which may 
clear the sensitive C. difficile from the intestine or 
change the proportion of toxicogenic to 
nontoxicogenic organisms. We suppose, as 
Predrag et al pointedt^^] out, non toxicogenic strain 
was sensitive to antibiotics and thus toxicogenic 
strains increased in these cases. Differences in 
rates of colonization and toxicogenic type arise 
also when studies were conducted in different 
time periods, in different geographical areas and 
included different population groups, 
symptomatic or asymptomatic patientst^^]^ 
Although antibiotic usage is a risk factor for 
C. difficile associated colitis and some researchers 
believe that antibiotics alter the normal flora of 
the bowel, thus rendering the host susceptible to 
colonization by C. difficile and C. difficile associated 
colitist^^], in consistence with our previous 
studyt^], we did not find any relationship between 
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colonization and previous antibiotic usage. Our 
findings were compatible with other studies that 
found no correlation between C. difficile 
colonization and antibiotic usage in immuno- 
competent children [6.10,14,15] 

The relation between cotrimoxazole usage and 
colonization with toxigenic strains was significant 
in our subjects. Cotrimoxazole was the most 
common antibiotic that was used; it is quite 
probable that this antibiotic suppressed the 
growth of non-toxigenic strains. Although children 
with malignancy colonized with toxicogenic type 
of C. difficile are at higher risk for developing 
Clostridium associated diarrhea, for 
documentation of this hypothesis we need another 
prospective study with long time follow up of 
colonized cases. 

This study showed incompatibility between 
ELISA test and HELA cell culture [1 case versus 36 
cases]. As we know the sensitivity and specificity 
of ELISA test for toxin detection is 100%, so we 
assume that another toxin such as binary toxin 
might have been responsible for the cytopathic 
effect on HELA cells. 

Our research had some limitations: although 
our patients had malignancy, they were on 
different stages of immune suppression and type 
of their underline disease was not similar. Also we 
did not search for binary toxin. We hope further 
research in this area be done to overcome these 
limitations. 



Conclusion 

The rate of colonization with Clostridium is not 
high. However, it is important to realize that a high 
rate of toxicogenic strains is isolated in patients, 
especially in cases with cotrimoxazol 
consumption, and this puts this organism as a 
notable pathogen in cancer patients with diarrhea. 
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